Developmental changes in the calcium dependency of gamma-aminobutyric acid release from isolated growth cones: correlation with growth cone morphology.
We have investigated the development of Ca2+-dependent gamma-[3H]aminobutyric acid [( 3H]GABA) release in superfused growth cone fractions isolated from rats between the postnatal ages of 1 and 11 days. We have compared this release with the overall morphology of the subcellular fractions, and identified those structures taking up [3H]GABA by electron microscopical autoradiography. In fractions isolated from rats between 1 and 5 days, K+-evoked [3H]GABA release was completely independent of extracellular Ca2+. After 5 days a Ca2+ dependency appeared, which increased with age, such that by 10 days approximately 50% of the K+-evoked release was Ca2+ dependent. Electron microscopical analysis showed that, at all ages, large numbers of GABAergic growth cones were present in the subcellular fractions. Up to postnatal day 5, the growth cones were synaptic vesicle sparse but, after this age, increasing numbers of synaptic vesicle-containing growth cones were seen. These results suggest that during maturation of GABAergic growth cones into synapses there is, initially, a mechanism for release that is independent of extracellular Ca2+ and that the appearance of a Ca2+-dependent [3H]GABA release from growth cones correlates with the appearance of synaptic vesicles.